Coronary artery disease (CAD) is a leading cause of deaths of women and men worldwide. In this study we tried to assess the relationship between Vitamin D status and CAD. Vitamin D has a big role in the body and debate on its effect on the heart and coronary arteries still exits. C-reactive protein ( 
Introduction
Coronary artery disease (CAD) is global health problem which associated with multiple causes. In this study we focused on the relationship between CAD and Vitamin D. CAD is a leading cause of death of women and men worldwide [1] . In the United States 600,000 people die of heart disease every year-that's 1 in every 4 deaths [2] . Cardiovascular disease (CVD) was the first leading cause of death (22.4%) in Palestine in 2011, succeeded by cancer deaths (12.4%) and cerebrovascular diseases (10.3%) [3] .
Atherosclerosis is the main cause of CAD. Atherosclerosis is a chronic inflammation of the arteries that develops under the action of risk factors. It begins as qualitative changes in endothelial cells; under the action of oxidative, hemodynamic, or biochemical stimuli (such as smoking, hypertension, dyslipidemia) and inflammatory factors, they change their permeability to promote the entry and retention of blood-borne monocytes and low density lipoprotein (LDL) [4] [5] . The atherosclerotic lesion contains cytokines that provoke the production of many inflammatory and cytotoxic molecules in macrophages and vascular cells [6] and also promote the antiatherosclerotic immune reactions [7] . This results in elevation of interleukin-6 and C-reactive protein (CRP) which may be detected in the peripheral circulation [8] [9] . CRP is an inflammatory marker that elevates in patients with CAD caused by inflammation in the coronary artery rather than in the ischemic myocardium [10] [11].
Intervention trials and accumulating evidence from experimental, clinical, and epidemiological studies suggest that Vitamin D may also be associated with several indices of vascular function, including the development and progression of atherosclerotic cardiovascular disease [12] - [14] .
Vitamin D receptors are present in vascular smooth muscle, endothelium, and cardiomyocytes and may have an impact on CAD. Observational studies found association between Vitamin D deficiency, high blood pressure, CAD and subsistent CVD [14] . Vitamin D deficiency is associated with increased levels of inflammation and oxidative load; a prospective study included 3000 male and female patients and more scheduled for coronary angiography showed a positive relationship between Vitamin D deficiency and CVD as well as all-cause mortality [15] .
Vitamin D comes in two forms: Vitamin D2 (ergocalciferol) and Vitamin D3 (cholecalciferol). Vitamin D2, which exists in plants, is the product of ultraviolet B (UVB) (290 to 315 mm) irradiation of ergosterol, and can be consumed as a supplement or in fortified foods. Vitamin D3, a product of UVB irradiation of 7-dehydrocholesterol, is synthesized in the human epidermis or consumed in fish, eggs, cod liver oil, fortified foods and supplements and it can be obtained from the action of sunlight on the skin [16] . New recommendations from the Institute of Medicine (IOM) indicated for necessity of increasing the recommended dietary allowance (RDA) of Vitamin D to be 600 international units (IU) for everyone aged 1 -70, and raising it to 800 IU for adults older than 70 [17] . The factors affected serum Vitamin D levels are aging, skin pigmentation, sunlight exposure, diet, residence, physical inactivity and obesity; moreover there are some diseases which may affect Vitamin D status such as malabsorption disorders, liver dysfunction and kidney disease [18] .
The effect of Vitamin D on cardiovascular health is controversial. Observational studies conclude that Vitamin D supplementation is not convincing in reduction of CVD risk. Meta-analysis conducted by the Endocrine Society Task Force including 51 interventional studies, found no significant effect of Vitamin D on any of the outcome measures, including stroke, myocardial infarction and death [19] . There was also no effect of Vitamin D on secondary outcomes, like lipid profile, serum glucose or blood pressure [20] . Additionally, an original study in postmenopausal women by Truesdell et al. [21] concluded no association between serum Vitamin D and CVD factors assessed by Framingham Cardiovascular Risk Score. Our study aimed at determining the relationship between Vitamin D status and C-CRP and the CAD risk. We hypothesized that this relation might be explained, in part, by the anti-inflammatory properties of Vitamin D and CRP and risk of CHD.
Methodology

Study Design
The study was a retrospective case control, hospital-based study, conducted at the Al-Aqsa Martyrs' Hospital, middle zone of the Gaza Strip, from August 2014 to October 2014.
Study Population and Sampling
The target population was patients with CAD visited the out-patient clinics of Al-Aqsa Martyrs' Hospital for follow up. And other fellows without any suspicion of CHD at other departments who are above 40 years. They were recruited according to the inclusion criteria in the study after getting their consent. A purposeful, nonrandom sample included 100 participants according to the eligibility criteria.
Eligibility Criteria
Inclusion criteria of cases included those diagnosed with CAD who are above 40 years, and in controls included patients without CAD who were above 40 years.
Exclusion criteria for cases and controls involved those with congestive heart failure, gastrointestinal disease, liver or kidney diseases, diabetes mellitus, hyperthyroidism or hyperparathyroidism.
End-Point Ascertainment and Definitions
CAD occurs when a substance called plaque builds up in coronary arteries that lead to arteriosclerosis which is leading-cause of myocardial ischemia and myocardial infarction [22] . Vitamin D status is often defined by serum level of Vitamin D concentrations and there are various terms used to describe Vitamin D status such as sufficiency, insufficiency and deficiency [23] .
Serum Vitamin D is the major circulating metabolite of Vitamin D and reflects Vitamin D inputs from cutaneous synthesis and dietary intake. The serum Vitamin D level is the standard clinical measure of Vitamin D status [18] [24] . The serum levels of Vitamin D concentrations are as shown in Table 1 [25] .
Serum CRP level was determined using slide agglutination test and reference value was (up to 6 mg/L) [26] .
Assessment of Dietary Vitamin D Intake
Data on usual diet was ascertained by using the food frequency questionnaire (FFQ). For each food item, each participant was asked how often, on average, he/she had consumed a specified portion size over the past month.
We made a list of the richest food of Vitamin D available depending on the United States Agriculture Department (USDA) food database [27] . The t test was used to assess the difference of servings consumed among participants.
Measurement of Biochemical Variables
Serum Vitamin D was measured using Calbiotech's 25-OH Vitamin D ELISA (Spring Valley, CA) in situ Vitamin D ELISA for the quantitation of the total 25(OH) Vitamin D [both 25(OH) Vitamin D2 and D3 forms of Vitamin D [28] , and also serum CRP was measured by the latex agglutination machine with a kit from (Inmesco GmbH-Germany) CRP latex slide test (serology kit) is used for the semi-quantitative measurement [29] .
Assessment of Other Factors
Lifestyle and dietary data were derived from the questionnaire administered. Personal data; including age, sex, type of dwelling, and sun exposure. Average of servings and daily intake of Vitamin D rich food intake was computed with the use of a semi quantitative food-frequency questionnaire. The questionnaires were validated by a specialists and face validity was used for other measurements.
Statistical Analysis
A univariate analysis was carried out using the Chi-square test for categorical variables and a Student's t-test for continuous variables to compare characteristics of participants between those with and without Vitamin D 
Ethical Consideration
The author got the required ethical approvals including Ministry of Health, research ethics committee of AlAqsa Martyr's Hospital, head of cardiology department and informed consent of the participants. Table 2 shows the baseline characteristics of the participants, it was noticed that the mean of age among cases was (68.28 ± 8.01) higher than controls (57.82 ± 9.61) with significant statistical difference (P = 0.01), the percent of males (54.0%) was higher than females (46.0%) among cases. However, no statistically significant difference was found between cases and controls. In addition, percent of cases who was living in a sunny houses (52.0%) was lower than controls (82.0%) with significant statistical difference (P = 0.01). Moreover, percent of cases who was daily exposed to sun (60.0%) was lower than controls (80.0%) with statistical difference (P = 0.024), and the mean of daily exposure to sun per minutes among cases was (24.2 ± 28.50) lower than controls (40.5 ± 26.05) with significant statistical difference (P = 0.004). Figure 1 shows the mean of servings intake of Vitamin D rich food, it is obvious that cases were consumed less servings of Vitamin D rich food including whole milk, yogurt, tuna, sardine, liver, and eggs when compared with controls, that differences were statically significant for all values (P < 0.05). Table 3 shows the levels of serum Vitamin D, divided into three levels optimal or sufficient, insufficiency, and deficiency. Percent of Vitamin D deficiency among cases (42.0%) was higher than controls (16.0%) with statistical difference (P = 0.002). However, it was noticed that the mean of serum Vitamin D among cases was (79.36 ± 65.408) higher than controls (122.32 ± 67.869) with significant statistical difference (P = 0.002, Table 4 ). Table 5 revealed the mean of serum Vitamin D in association with positive CRP was (79.95 ± 70.640) lower than negative CRP (106.06 ± 68.966), but not reached to the level of statistical significance (P = 0.13).
Results
Baseline Characteristics of Participants
Clinical Cutoff Points for Vitamin D Status and CHD
Vitamin D Rich Food Intake
Serum Vitamin D
Association between Serum Vitamin D and CRP
Clinical Cutoff Points for CRP
The results shows that (30.0%) of cases had positive serum CRP which was higher than controls (10.0%) with statistically significant difference (P = 0.01) as shown in Table 6 .
Discussion
In our retrospective study, advance of age was positively associated with increased risk for CAD, that the mean of cases age was higher than controls with significant difference. This accords with many studies [30] - [34] , that revealed CAD became common with advancing in age, among men by 45 years, and among women by 55 years.
In addition, we found that percent of males was higher than females among cases group, many studies showed increased risk for development of CAD in men when compared with women in premenopausal age [35] - [37] . Regarding to sun exposure and duration of daily sunlight exposure, we found a direct relationship between sun exposure and duration of exposure and risk for developing CAD, that percent of cases who was living in sunny houses was lower than controls with significant statistical difference. Also, the mean of daily exposure to sun per minutes among cases was lower than controls with significant statistical difference. This agrees with recent a cross-sectional split-sample analysis study conducted by Kent et al. [38] suggested that lower long-term sunlight exposure has an association with lower high-density lipoprotein levels. However, it known that highdensity lipoprotein levels is associated with CAD [39] - [42] . Our analyses revealed that an inverse relationship in relation to the number of serving of Vitamin D such as whole milk, yogurt, tuna, sardine, liver, and eggs and the risk for CAD. Regarding to serum Vitamin D, our study showed a direct relationship between Vitamin D deficiency and the risk for CAD among cases with statistical significance. This agrees with Giovannucci et al. [13] assessed the association between serum Vitamin D and risk of coronary disease among men who participated in the health professionals follow-up study. Men with Vitamin D deficiency (≤15 ng/ml or 37 nmol/L) were at significantly increased risk of developing myocardial infarction, compared with those with sufficient levels of Vitamin D (≥30 ng/mL or 75 nmol/L) (RR 2.09; 95% CI: 1.24 -3.54). Another study showed high risk of CAD mortality with low Vitamin D levels [43] . A community-based case-control study conducted in New Zealand found by Lavie et al. [44] found men with myocardial infraction had lower Vitamin D levels compared to controls. On other Hand, Pilz et al. [45] concluded low serum Vitamin D can only be considered a CVD risk marker, as Vitamin D supplementation with doses recommended for osteoporosis treatment is neither proven to be beneficial nor harmful in cardiovascular diseases. They made their conclusion depending on randomized controlled trials (RCTs) on Vitamin D which had largely failed to show its beneficial effects on cardiovascular diseases and its conventional risk factors as they reported. In addition, they considered most of prior Vitamin D RCTs not designed to assess cardiovascular outcomes, some large RCTs have been initiated to evaluate the efficacy of Vitamin D supplementation on cardiovascular events in the general population. When considering the history of previous disappointing Vitamin RCTs in general populations, more emphasis should be placed on RCTs among severely Vitamin D-deficient populations who would most likely benefit from Vitamin D treatment.
Our study showed a direct relationship between positive serum CRP and the risk for CAD among cases with statistical significance. This agrees with El-Hissi et al. [30] who conducted a case control study included 100 subjects and assessed association between serum CRP and risk of CAD, they found a direct statistically significant relationship , in which percent of cases with positive CRP was (32.9%) higher than controls (12.9%).
Moreover, we found association between serum Vitamin D deficiency and positive CRP, but not reached to the level of statistical significance. This agrees with study conducted by Amer and Qayyum in Johns Hopkins University School of Medicine in Maryland [46] , who observed a positive relation between Vitamin D above its median and CRP [geometric mean CRP change 0.06 mg/dl for each 10 ng/ml change in Vitamin D, 95% CI 0.02 to 0.11) after adjusting for traditional cardiovascular risk factors. Controversial studies on the relationship between Vitamin D and serum CRP levels. Ashraf et al. [47] measured serum high-sensitivity C-reactive protein (hs-CRP) and Vitamin D in 62 healthy adults, they concluded an inverse association between hs-CRP and Vitamin D in subjects with <20 ng/mL Vitamin D (n = 27). In addition, Michos et al. [48] study failed to detect a cross-sectional association between serum Vitamin D levels and CRP in 650 Amish participants.
Conclusion
This study showed that Vitamin D deficiency was associated with positive C-reactive protein in patients with coronary artery disease. Further studies are needed to determine the effect of Vitamin D supplementation on morbidity and mortality of coronary artery disease on a larger scale of population.
